Software availability and requirements
• Name of software: ReKinSim (with GUI), version 1.0 (2017), freeware
• Download (Windows version from https://www.helmholtz-muenchen.de/eoic/research/tankexperiments-and-simulation/)
• Hardware requirement:
-Processor: Any Intel or AMD x86-64 processor -RAM: 4 GB -Disk space: 2 GB
• Operating system: Windows, Linux, Mac OSX (For each system the appropriate GUI version should be downloaded. The above link contains only Windows-based version.)
• Software requirements: Matlab Runtime library R2016b (Manual download can be done directly from http://www.mathworks.com/products/compiler/mcr/index.html)
• Size of program: 6 MB without libraries, 1 GB with required libraries
ReKinSim graphical user interface (GUI)
After installing the required MATLAB libraries run the executable file ReKinSim.exe. This brings up the GUI which looks like Thermal isomerization of α-pinene is chosen as the default case study here. The system of ordinary differential equations (ODEs) for this case study is written as:
where C 1 is Pinene, C 2 is Dipentene, C 3 is Alloocimene, C 4 is Pyronene, and C 5 is a dimmer. ReKinSim cannot accept kinetic models with the name of chemicals on them. The reference to each chemical component is given by a number in the form of C(i) where i is the number of component. It is recommended that the model ODEs are already written on a piece of paper, assigning a number to every component and parameter before addressing them in ReKinSim.
We divided the main workspace of ReKinSim to five separate sections
•
, and
• 5 . Below the functionality of each section is explained both separately and in conjugation with other sections.
Importing Data to ReKinSim
Data is imported to the model from Excel files via the tools at In a similar way, user can also import the standard deviation of the data points into the ReKinSim from another Excel file. The buttons are activated only when 'Use the stdvs' option is chosen from the panel 'Weighing Options' at section • 4 . Note that the size of standard deviation data should match the size of data points that were previously loaded meaning there should be a standard deviation value for each data point.
Entering the kinetics/dynamics parameters
In section
• 2 user declares the number of kinetics/dynamics parameters that are required to be estimated. In the above kinetic model p 1 , p 2 , p 3 , p 4 , p 5 are the kinetic parameters that we want to estimate their values. C 1 to C 5 refer to the chemical components and their order is based on how it is shown (and imported from Excel file) in the table at Since negatively valued parameters do not hold a physical meaning, an obvious choice for lower bound is zero and for upper bound is infinity. Tightening the bounds can reduce model runtime and prevent it from falling into possible local minimums. The column 'Estimated' is obviously empty before the fitting procedure is performed. After a successful fit this column will contain the estimated values of parameters.
Defining the kinetics/dynamics mechanisms
The kinetic model as a system of ODEs is entered to ReKinSim via section • 3 . The bold sentence in the middle of this section helps the user to know how many chemical components and parameters have been introduced so far. The ODEs are entered/modified within another window that opens after pressing the button 'Enter/Edit the ODEs' (Fig. 3) . Depending on the number of components loaded from the Excel file (in section • 1 ) an editable set of equations is shown. In this interface, the ODEs are shown/editable in groups of five and they can be freely navigated forward or backward by the user. In the kinetic models, chemical components and parameters must be referred to as C(i) and P (i) where i is their respective number. All the other rules of writing equations in a computer language are applied here as well. The program can find a few errors while writing the ODEs such as referring to a number of component or parameter that is out of the range. However, handling all the probable errors in this section is not possible and the user must take an extreme care while entering the ODEs.
After completing the entry of the system of ODEs, user can press the button 'Plot with Initial Values' (in section 
Solver and the fitting options

Section
• 4 is ReKinSim heart where modeling and fitting procedures are done. In the panel 'Weighing Options', user can determine the weight each data point has on the fitting procedure. The option 'Absolute' performs regular nonlinear least squares regression assuming measurement errors all have the same variance. Using this option, the data points with higher values are given priority for data-fitting since relative deviations from those points has a bigger effect on squared norm of the residual. With the option 'Relative' the influence of each data point is normalized on the final value of squared norm of the residual, therefore all points are equally important for fitting. It is important to choose this option when fitting a kinetic model to a dataset containing isotopologues data. This method cannot function correctly if the differences between data in different columns (components) are too large (more than six orders of magnitude). Alternatively, by choosing the option 'Use the Stdvs', the data for standard deviation can be supplied allowing to set a different weight tolerance for each data point manually. This options allow the user to perform a weighted fit. After choosing this option, the table 'Standard Deviation of Data' in section • 1 gets activated and the standard deviation data can be loaded from another Excel file by pressing the button 'Load stdv Data'.
In the 'Fitting' panel, user can change a few options for the solver such as fitting algorithms, relative and absolute tolerances, and maximum iterations by pressing button the 'Solver Options' (Fig. 4) . Pressing 'Plot with Initial Values' solves the system of ODEs with the initial values that are given to each parameter in section Fig. 1 ). The button 'Export Fit to Excel' gets activated after the fitting procedure is done. Pressing it will write the fitting points to the second sheet of the same Excel file that is used for loading the experimental data (in section 
Displaying the results
All the plots are generated in section 
